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1. Heau, 327241 ¥ IJIAHUPYeMbIe Pe3yJbTaThl 00y4eHHS 10 AMCUUILINHE

OcHOBHBIMH HEeJSIMHA U3YUYCHUA OUCHUIIINHBL <<TepMOI[I/IHaMI/IKa " TCIioncpeaadar

SABJIIIOTCA

- HOATOTOBKA CTYACHTA K ACATCIIBHOCTH B COOTBCTCTBHU C KBaJIPI(i)PIKaI_IPIOHHOfI XapaKTepHCTI/IKOﬁ

110 HaIIpaBJICHUIO,

- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJIUHAMUKH, OCOOCHHOCTEH 1 00J1acTei UX MPUMEHEHUS, -
- 3HAKOMCTBO CO CIIOCOOaMH NIEPEHOCA TEIJIOTH M MX OCHOBHBIMH 3aKOHAMH.
OcHOBHBIE 3a]a4H U3YUYCHUS TUCHUILUIUHBI « TepMOAMHAMUKA U TEIIoNepeayar
- (opmupoBaHHE 3HAHUW U YMEHHH, HEOOXOIUMBIX JIJISI CAMOCTOSATEILHOTO, 00OCHOBAHHOTO U
apryMEHTUPOBAHHOTO BBIOOpa METOIOB pEHICHHS NPUKIAAHBIX 3a7ad TEPMOAMHAMHKU U

TEILIONEPCaAYN,

- O3HAKOMJICHHEC C IPUHIHUIIOM paGOTbI OCHOBHBIX TCIINIOTCXHUYCCKUX YCTpOfICTB;

OOyuenne mo gucuuiuinHe «TepMoIMHAMHMKA M TEIUIONEpeaayay HalpaBiICHO Ha
dbopmupoBaHHEe Y 00YHAIOIIUXCS CICTYIONTUX KOMIIETCHITUH:

Koa v HaumeHnoBanue KOMIETEHIMIA

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

OIIK-1 CnocoOeH UCIIOJIb30BaTh
MaTeMaTHYECKHeE,
€CTEeCTBEHHOHAYYHbBIC U NH)KCHEPHBIC
3HAHMS JJIs1 PEIICHUS 3a1a4
npo¢deCCUOHATIBHON JIEATEIIbBHOCTH

HOIIK-1.1 3naeT ocHOBBI
mQepeHIMaTbHOr0 U HHTETPATHHOTO
ucUYUCIeHus, Tu(hepeHITHATBHBIX
YPaBHEHUH, TEOPUU BEPOSITHOCTEU U
MaTeMaTHYECKONW CTATUCTHKH.

NOIIK-1.2 3naer TeXHUYECKUE U
IIPOrpaMMHBIE CPEICTBA PEATTU3ALIUN
MH(OPMALIMOHHBIX TEXHOJIOTHI, OCHOBBI
paboThI B JTOKAJIBHBIX U III00ATBHBIX CETSIX,
TUIIOBBIE YHCIICHHBIE METO/IbI PELLICHUS
MaTEMAaTUUYECKUX 3a7a4 U allTOPUTMBI UX
pean3aimi.

NOIIK-1.3 3HaeT TeOpeTHYECKHE OCHOBBI
oO11eil 1 HeopraHMYecKol XUMUU U
NIOHMMATb IPUHIIMIIBI CTPOEHUS BELIECTBA U
MIPOTEKAHUS] XUMHUUECKHUX IIPOLIECCOB;
NOIIK-1.4 3HaeT OCHOBHBIE NOHATHS U
COOTHOILIEHUS TEPMOIUHAMUKH
IIOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE
CBOMCTBA TUCIIEPCHBIX CUCTEM.

NOIIK-1.5 Ymeer paboTaTh B KauecTBe
I10JIb30BAaTENs EPCOHAILHOTO KOMITbIOTEPA,
HCII0JIb30BATh YMCIEHHBIE METOBI JUIS
pelleHrs MaTeMaTHYecKuX 3a/1ad,
HCII0JIB30BATh SI3bIKH U CUCTEMBI
MIPOrpaMMHUPOBAHHUS JISI pEeIlIEHUs
npoecCHOHATIBHBIX 3a1au.

(@) COBCPIICHCTBOBAHUH HOPMATUBHOI'O U y‘{e6H0-MeTOI[I/I‘{eCKOI‘O obecreueHus 06pa30BaTeJ'ILHOFO npomuecca
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HOIIK-1.6 YMmeer pemiats TUIIOBBIE 33]1a4H,
CBSI3aHHBIE, CBSI3aHHBIE C OCHOBHBIMU
paznenaMu (PU3MKH, HCTIOJIB30BATh
(bu3nuecKkre 3aKOHBI PU aHATU3€E U PEeLICHUH
po6seM MpohecCHOHATBHON AEATEIbHOCTH.
HOIIK-1.7 YMeeT BbINOJHATH OCHOBHbBIE
XUMHUYECKHE OTIepaIluU, ONIPEICISTh
TEPMOAMHAMHYECKHE XapaKTEPUCTUKH
XUMHYECKHUX PEAKIIMA U PABHOBECHBIC
KOHIICHTPAIMU BEIIECTB.

NOIIK-1.8 YmeeT npoBOUTh pacyeThl C
UCIOJIb30BaHNEM OCHOBHBIX COOTHOIICHHM
TEPMOJMHAMUKHN TIOBEPXHOCTHBIX SBJICHHUNA U
pacueTbl OCHOBHBIX XapaKTEPUCTHK
JUCTICPCHBIX CHCTEM.

MOIIK-1.9 Baaneer ocHOBaMu
(hyHIaMEHTAIBHBIX MAaTEMAaTHICCKIX TCOPUI
Y HaBBIKAMH HCIIOJIb30BAHUS
MaTEeMAaTHYECKOTO ariapaTa; MeTOJaMH
CTATUCTUYECKON 00pabOTKH MHGOPMAIIHH.

2. MecTo AUCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Huctumnmua «TepMoanHaMuka M Temuionepenaya» OTHOCUTCS K Y4YEOHBIM JIUCHUIUIMHAM
oOs3arenpHOM uyactu Osoka bl «lucuuniauHsl ¥ MOAynau» 00pa30BaTENbHOM IMPOrpaMMBbI
o0pa3oBaTeNbHOW  MPOTpaMMbl  «ABTOMaTH3UPOBAaHHOE  INPOU3BOACTBO  XUMHUYECKUX
npeanpustuiiy  HampaBiaeHus 18.05.01 Xwumuyeckas TEXHOJIOTHS  DHEPrOHACHIIIEHHBIX
MaTepuasoB U U3 (CTETIeHb) — CIICIIUAHCT.

OcBoenue aucHUIUIMHBL «TepMoArHAMIKA U TEIUIONEepeada B 5-M ceMecTpe He0OX0IUMO IS
MIOCJIETYIOIIETO0 OCBOCHUS MUCIHITINH «IIporieccsl u anmapaTsl OTPACIIm.

3. CTpykTypa u coaep:KaHue QUCUUIIIMHBI

OO61as TpyA0eMKOCTh TUCHUTUTHHBI COCTABISIET 2 3a4eTHBIX eAUHUIIBI (72 yaca).

3.1 Buabl y4eOHoil padoThbl 1 TPYA0EMKOCTH

3.1.1. OuHo-3a04Has popma 0OydeHUs

Ne Bi yue6Hoii paGoThI KoauyecTBo CemecTpnl
n/n 4acoB 5

1 | AyauTopHble 3aHATHS 72 72

B ToM ynce:

1.1 | Jlexuuu 36 36
1.2 | CemmuHapCKHe/IPAKTHUECKUE 3aHSITHS 18 18
1.3 | JJabopaTopHble 3aHATHS 18 18

2 | CamocTosiTesibHasi padoTa 72 72
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B ToM umncie:

2.1 | Jloknan, cooOmicHue
3 | IIlpomexkyTouHasi aTTecTAlMs
3auet/nud.3a4eT/73K3aMeH IK3aMeH JK3aMeH
Hroro 144 144
3.2 TemaTu4yecKHid MJIaH U3yYeHUSs TUCHUTLTHHBI
3.2.1. Ounas popma oOydeHUs
TpynoeMKkoCTh, yac
AyauropHas padora E
) 9 =
S5 | = S | g &
Ne Pasagenbl/TeMbl o . Z % 5 Z = X X = 2
n/n AUCIUTLTHHBI 54 = 22 8 2 Sl £ 2] 8%
== 1 oS o S ; E o 5 &
9 S 53| 2 8| &=
S | S48 2 & =
0 o < R
OE | = = &)
1. [Ipeamer u MeTOT TEpPMOAUHAMUKHU. 2 1
2. TepMoauHaAMUYECKHE TTPOLIECCHI 2 1 6
HJIealIbHBIX Ta30B
Il 3ak0H TEPpMOAMHAMUKH 151 4 2
00paTUMBIX U HEOOPATUMBIX
MIPOIIECCOB
iy KpyroBble npoiiecchl WK LHUKJIbL. 4 2
5. TermmooOmeH. 4 2 6
6. TermonpoBOAHOCTH MTPHU 2 1
CTallMOHAPHOM PEXHUME.
7. HecrannonapHas TenjaionpoBOIHOCTb. 2 1
8. KoHBEeKTHUBHBIN TEIIOOOMEH, €T0 2 1
BHJIBI
0. MexaHu3M B3auMOAEHCTBUS MEKY 4 2
KUJKOCTBIO U TIOBEPXHOCTHIO
TBEPJIOTO TeJIa.
10. | Temmooraaya npu BEIHYKIEHHOM 2 1 6
JIBVOKEHUH.
11. | Temnmootnaya mpu cBOOOTHOM 4 2
JIBVOKCHUH.
12. | TemnmooOMeHHBIE anmapaThl. 4 2
Hroro | 144 36 18 18 12

3.3 Coaep:xanne TUCHUILIMHBI

Tema 1. [Ipeamer u MmeToa TepMoanHaMuku. OCHOBHBIE TEPMOUHAMIYECKHE QYHKITNH. | 3aKOH
TEpMOJMHAMUKM W €ro vacTHbele ciydau. [lapamerpsl uaeanbHOro rasza. Tepmuueckue u
KaJIOPHYECKHUE TMapaMeTphl. Y paBHEHUE COCTOSHHS HJICaTbHOTO Ta3a. TermmoeMKocTs. McTtuHHas
U CpeIHSIS TEIUIOEMKOCTh; TeIJIOEMKOCTh U300apHOT0, U30XOPHOTO U MOJIUTPOITHOTO MPOIIECCOB,

(@) COBCPIICHCTBOBAHUH HOPMATUBHOI'O U y‘{e6H0-MeTOI[I/I‘{eCKOI‘O obecreueHus 06pa30BaTeJ'ILHOFO npomuecca

Ucn.: T.C. Jleyxuna
112098248




ypaBHeHHe Maiiepa; MaccoBasi, 0ObeMHast 1 MOJIIpHAs TEIIOEMKOCTh, CBSI3b MEX/Iy MAaCCOBOH H
MOJIIPHOU TEIUIOEMKOCTBIO.

Tema 2. TepMonuHaMHUYECKHE MPOIECCHl UACATBHBIX Ta30B. PaBHOBECHBIE M HEPABHOBECHBIE,
oOpartumble U HeoOpaTumble mpouecchl. IlomuTponHelii npouecc kak Hambosee oOIIMHM, ero
qacTHbIE ciy4yan. Pabouas 1 TeruioBas JuarpaMMel, H300paXkeHne mpoueccoB. PacueT mporeccon
yaealbHOr0 raza (pacuer HayaJbHBIX W  KOHEYHBIX  [ApaMETpPOB,  OINpe/eeHue
TEPMOJIMHAMHYECKUX (QYHKIUH, paOOTHI U TETIIOTHI).

Tema 3. |1 3aKk0H TepMOJMHAMUKH JUI 0OPAaTUMBIX U HEOOPAaTHUMBIX IPOLECCOB. MaTeMaTHuecKoe
BoIpaxkeHue I 3akoHa (MpUHIMI CYIIECTBOBAaHUS M BO3pacTaHus SHTponuu). PopMyaupoBKH
BTOPOT'O 3aKOHA.

Tema 4. Kpyrossle nporuieccs! ui HUKIbL. [Ipsimbie 1 oOpaTtHble HuKIbl. OLeHka

3¢ (eKTUBHOCTH LIMKJIOB TEIUIOBBIX JBUTaTENIeH U XONOAUIBHBIX ycTaHOBOK. [{uki KapHo kak
ATaJHHBIN ¢ TOUKH 3peHus Tepmuueckoro KIIJI, ero nocronncrsa u Henoctarku. L{ukibt
peanbHbIX TEIIOBbIX ABuratenei: Orro, [Auzens u Tpunkiepa.

Tema 5. TerumooomeHn. OCHOBHEBIE MIOHSATHUS U OTIpeieneHus. Bubl TermoooMeHa.
TennomnpoBoaHocTs. ['unoresa @ypswe. AuddepennmanbHoe ypaBHeHHE TEIIONPOBOIHOCTH.
VYcnoBus 0AHO3HAYHOCTH.

Tema 6. TeronpoBOJHOCTH MPH CTALIMOHAPHOM pexkuMe. Pemenune auddepenunanbHoro
YpaBHEHHUS TEIUIONPOBOAHOCTH C YU€TOM IPAHUYHBIX ycia0BUNA. OnpeneneHue A II0CKON U
LWIMHPUYECKON CTEHOK IUIOTHOCTH TEIUIOBOI'O MOTOKA U PaclpeesIeHusl TEMIIEpaTyp 10
TOJIIMHE NTpU rpaHruHbIX yenoBusx [ u Il poxga. Kputnueckuii nuamerp 300U LWIAHIPU -
YECKUX CTEHOK.

Tema 7. HectanmonapHas TemonpoBoHOCTb. Teopus nogodus. [lonyuenue yucen @ypoe u
buro. Pemenue 3a1a4 HecTallMOHApHOM TEIUIONPOBOJHOCTH IS IUTACTUHBI ¥ LMWIMHJPA C
IIOMOILBI0 HOMOT'PaMM.

Tema 8. KoHBeKTUBHBIN Ten000MeH, ero Buabl. 3akoH HproToHa —PuxmMana.
Juddepennnanpapie ypaBHEHHSI KOHBEKTUBHOTO TEIIO0OOMEHA — YpaBHEHUE SHEPTHH,
YPaBHEHMSI IBMXKEHUS U CIUTOIIHOCTH. KpuTepuu KuHeMaTHuecKoro u TeIIoBOro no1o0usl.
Tema 9. MexaHu3M B3anMO/AeiicCTBUS MeKAY KUIKOCTHIO H IOBEPXHOCTHIO TBEPAOIo TeJia.
OCHOBBI TCOPUM MOTPAHNUYHOTO CJIOS .

ITonsiTHE O TMHAMMYECKOM M TEIJIOBOM MOTPaHUYHBIX ClIosX. [IpencraBinenne o cTpykrype
TypOYJIEHTHOTO IOIPAaHUYHOTO CJIOSL.

Tema 10. TemiooTaa4ya npu BbIHYKAEHHOM IBHKEHUM.

I'maponnnamuueckas crabunuszanust. [Ipodpuns ckopoctu. Kputepuit @pyna. Uucno Ditnepa.
Kputepuu Ilexne u [Ipanaras. Yucno Hyccenbra. IIpoduns TeMneparypsl B yCI0BHSIX
TEII000MEHA MEXAY MOBEPXHOCTHIO TBEPAOTO TEa U IOTOKOM >KUIKOCTH.

[TpononpHOE 0OTEKaHME MIACTUHBI. TedeHHe KUAKOCTH B TpyOax pa3IuyHOIO CEUEHUS.
[Toriepeunoe o6Tekanne UMIMHIPA. SIBIeHue oTpeiBa. M3mMeHeHne koadduiimenTa TenaooT1aun
0 NEPUMETPY MonepedHo-o0TekaeMoro munuapa. [lyuku tpy6. CtpykTypa 0000IIEeHHBIX
YpaBHEHUM.

Tema 11. Tenmmooraa4ya npu ¢cBo00IHOM IBHKCHUH.

Mexanusmbl iporiecca. @opmbl ABMKEHUS B O0sbiioM ooseMe. Kpurepuu [Nanunes, Apxumena,
I'pacroda. CtpykTypa 0000IIEHHOr0 ypaBHEHHS Il pacueTa MHTEHCUBHOCTH TEIJIO0OMEHa.
KoHBeKTHBHBIN TEJI000MEH B OTpaHUYEHHBIX TPOCTPAHCTBAX.

Tema 12. Tenuioo0MeHnHble annapatbl. Kiaccudukanus TenaooOMeHHbIX anmapaToB. CXembl
JIBUKEHHUSI TETJIOHOCUTENen B TemiooOMeHHbIX anmaparax. OrmpeneieHue CpenHero
TeMIepaTrypHoro Hamopa. [IpuHImn pacuera pekynepaTuBHBIX TEIJIO0OMEHHBIX annapaTroB
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3.4 TemaTuka cCeMHHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA

341 Cemunapckue/nmpakTudyecKue 3aHATHS

1. OcHOBHBIE TapaMeTPBI COCTOSIHUS pabouero Tena. OnpeaeneHne OCHOBHBIX
apaMeTpoB COCTOSIHUA paboyero Tena

2.3aKoHBI UCaTIbHBIX T'a30B. Pemienne 3a1a4d o NpUMMEHEHNIO 3aKOHOB UJICAIBHOTO ra3a

3.I1epBrIii 3aKkoH TepMoarHAMUKH. Pemienue 3a1a4y Ha onpeaenenue padoThl, TEIJIOTHI,
BHYTPEHHEHN SHEPruu

3.Pacuer konmuecTBa TEIIIOTHI, IEpeaBaeMON Yepe3 pa3InuHble KOHCTPYKIIUU

3.4.2 JIaGopaTopHbIe 3aHATHUS
JlabopaTopHoe 3ansiTue 1. OnpeneneHue KOJIMYECTBA TEIUIOTHI B PA3JIMYHBIX MTPOLIECCAX
JlaGopaTopHoe 3ansaTHe 2. OnIpe/ieseHne TeII0EMKOCTH Ta30BbIX CMECeH
JladopaTopHoe 3ansiTie 3. TeroeMKOCTb Ta30B U UX CMECEH

3.5 TemaTuka KypcoBbIX MPOEKTOB (KYPCOBBIX PatoT)
He mpenycmotpeno

4 Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 HopmaTuBHbie 10kyMeHThI H 'OCTbI
He npenycmorpeno

4.2 QOcHoBHas JuUTEpaTypa
1. Ucauenko B.II., Ocumnosa B.A., Cykomen A.C. Temnonepenaya. M.: Dueprus, 1969

2. Kupumua B.A., Cerues B.B., llleitammia A.E. Texaudeckast TepMoiuHaMuKa. -M.:
Uz narensckuii jom MOU. 1979.

3. FOnaer b.H. «Texunyeckas TepmoanHaMuka. Teruronepenava». M.: Beicmias mikosa,
1988

4.3 JlonoJiHUTEJbHAs JIUTEpaTypa

1 .Kpacnomekos E.A., Cyxomen A.C. 3agaunuk no temonepenaude. M.:Oneprus, 1980.
2. Ilokycaes B.I'. IIpaktukym no temnonepenade. -M.:M3a-s0 MI'VHD, 2009.
3. 3onoroB B.A. [Ipaktukym no tepmoannamuke. M. —-13x-s0 MI'VUD,

4.4 DyekTpoHHBbIE 00pa3oBaTe/bHbIE PeCypchl
He npenycmotpeno
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4.5 JluneH3HOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

odecreyeHue
He npenycMmotpeno

4.6 CoBpemMeHHbIe TpodeccHOHATbHBIE 0231 JAHHBIX U
HH(OPMAIHOHHBIE CTPABOYHbIE CHCTEMbI
1.  https://elibrary.ru/ - Hay4nas snextpoHHast OHOIHOTEKA

2. [Topran Eqnnoe okHO qocTyma kK 00pa3oBaTelbHBIM pecypcaM
http://window.edu.ru/
3. O6pa3zoBarenbHas miaTdopma «FOpaiTy». /{151 By30B U cCy30B. DIeKTpOHHAS

oubmmoreunas cucrema (OBC) https://urait.ru/

5 MarepuajJibHO-TEXHHYECKOE o0ecreyeHue
Kadenpa TuHIIII obnagaeT MarepuaabHO-TEXHHUECKOW 0a30ii, oOecreunBaromieit
MPOBEJICHUE BCEX BHJOB JICKIMOHHBIX, NPAKTHYCCKUX H  JIA0OPATOPHBIX  3aHITHIA,

IPEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM 10 IaHHOW M IPYTUM JUCLHUILIMHAM.

Kommbroteprslii ki1acc ¢akyinpTeTa 00€CleurBaeT BBIMOJHEHHE BCEX BUAOB MPOrpaMM H
BBIXOJl B UHTEPHET.

bubmmoreunsiii  ¢oHx  obecrneynBaeT  CTYACHTOB  HEOOXOIMMBIMH  HCTOYHHUKAMH,
NIEPEYUCIICHHBIMU BBILIE.

MarepuanpHo-TexHHUecKass 0a3a MockoBckoro Ilonmrexa COOTBETCTBYET NEHCTBYIOIIUM
CaHUTAPHBIM U IPOTUBOIOXAPHBIM HOPMaM U IIPaBUJIaM.

6 MeToanuyeckue peKoMeHIaluu

6.1 MeToauyeckue peKOMeHIAUMHU AJIA NIPenoaaBaTeisi 0 OPraHu3anuu
00y4eHus
Jauubiii  pazmen Hactosmed pabodedl mporpaMMbl MpeaHA3HAUEH IS HAYMHAIOMIUX
npenoaaBaTeneil v CreualiCTOB-TIPAKTUKOB, HE UMEIOIINX OMBITA MPET01aBaTeIbCKON PabOTHI.

Hucnunnuna «TepMoauHaMuka U TeIIonepeaaday sSBisieTcs: 00s13aTeIbHON JUCITUTIITMHOM
BapHaTUBHOM 4dYacTH Yy4eOHOro TmiaHa © oOecreynBaeT 3aBepuieHHe (OPMUPOBAHUS
KOMITIETEHTHOCTH B TECHOM CBSI3U C BAXKHEHIITUMU TUCITUTIITHHAMU 0a30BOM ¥ BAPUATUBHOMN yacTen
yueOHOro IJjaHa.

B  ycnoBusix  KOHCTpyHpOBaHMsSI ~ OOpa3oBaTENbHBIX  CHCTEM  Ha  IPHHIMIAX
KOMIIETEHTHOCTHOI'O ITOAXO0Ja MPOU30LLIO KOHLENTYAJbHOE U3MEHEHHUE POJIM IPENoJaBaTes,
KOTOPBIN HAPSAY C TPAIUIIMOHHOMN POJIHI0 HOCUTEISI 3HAHUS BBITIOJIHSIET (PYHKITHIO OpraHu3aTopa
HAyYHO-TIOMCKOBOW pabOTHl CTyJAeHTa, KOHCYJIbTaHTAa B Mpoleaypax BbIOOpa, oOpabOTKH U
WHTEpIpeTanu HHPOPMAIMKH, HEOOXOIUMOMN HJIsi MPAKTUUYECKOTO JEHCTBUS WU JATbHEHIIETO
pa3BUTHSA, YTO JIOJDKHO O00S3aTeIbHO YYHUTHIBATHCS TIPU TPOBEICHUH JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHI 1O AUCHUILIMHE « TepMOoguHaMuKa U TeTUIoNepe1adar

CTpyKTypa M THOCIEIOBATEIbHOCTh MPOBEICHUS JIEKIIMOHHBIX 3aHATHI U MPaKTUYECKHUX
3aHATUN MO JUCIUIUIMHE MpEJCTaBiIeHa B MPIIOKEHUU | K HacTosmel padodeil mporpamme.

O COBepIICHCTBOBAHMN HOPMAaTHBHOTO U y4eOHO-METOANYECKOTO 0OeceueHust 00pa30BaTeIbHOTO Mpolecca
Ucn.: T.C. Jleyxuna
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[IpoBeneHrE TPAKTUYECKUX 3aHATUH OPUEHTUPOBAHO HA MCIIOJIb30BaHUE 3aJaHUN JUIA
MPaKTUYECKUX 3aHATUHI N0 JucuuIimHe «TepMoarHaMuKa U Terjionepeaya.

[TonpoOHOE comepkaHHE OTHEIBHBIX Pa3/ieloB TUCHUIUIMHBI «TepMoaMHAMUKA W
TeIUIonepeiayay paccMaTpuBaercs B 1.4 paboueil mporpaMmal.

[lenecooOpa3Hble K TPUMEHEHHWI0O B paMKax AucuMIUiuHbl «TepMoauHaMuka U
Teruionepenaya» oOpa3oBaTeibHble TEXHOJOTMHM U3JOXKEHbl B 1.5 Hacrosmieid paboueit
MIPOTPAMMBI.

[TpumepHbIe BapHaHTHI 33JaHUM JUIsI IPOMEXKYTOUYHOTO/ UTOIOBOTO KOHTPOJISI U NIEpEeYeHb
BOIIPOCOB K 3K3aMEHY MO AMCIHUIUIMHE mpeiactaBiieHbl B coctae POC mo AUCHMIUIMHE B
[Tpunoxenuu 2 xk pabodveit mporpaMmme.

IlepeyeHb OCHOBHOW W JIONOJIHUTEIBHOW JIMTEPATYPHl U HOPMATUBHBIX JOKYMEHTOB,
HEOOXOJUMBIX B XOJ€ NpernojaBaHus AUCHUIUIMHBL «TepMoauHaMHMKa W TeIIonepenayay,
npuBeJeH B I.7 Hactosed paboueil mporpammel. [IpenonaBarento cieayer OpUEHTUPOBATH
CTYJCHTOB Ha HCIOJIb30BAaHUE COBPEMEHHONW Y4YeOHONW M CIPaBOYHOM JUTEpaTypbl MpH
MOJITOTOBKE K TPOMEXKYTOYHOM U UTOTOBOM aTTECTAIMH M BBIITOJIHEHUIO PacueTHO-TpauIecKux
paboT Mo AUCUUILIIHHE.

6.2 Mertoauueckue yKa3zaHus A5 00y4aIOIMMXCS 10 OCBOEHHIO
AU CIUIITHHBI
JIeKIIMOHHBIE 3aHATUS TMPOBOMAATCS B COOTBETCTBUM C COJEP)KAaHUEM HacTosAlerd padodeit
IIPOrpaMMbl U MPEICTABIAIOT COOO0M U3JI0’)KEHHE CBEJICHUM O NPUMEHEHUH OCHOBHBIX 3aKOHOB
TCPMOJAWMHAMHUKN W TCIUIONCPCAAYn K pa3pa60TKe TCXHUUYCCKHUX W OKCITyaTallMOHHBIX
[apaMeTpoB JeTajei U y3/10B U3/1eIUi MAITMHOCTPOEHUS IIPU UX MPOEKTUPOBAHUH.

HOCGHIGHI/IC JICKITMOHHBIX 3aHATHH SIBIIIETCA 00I3aTENbLHBIM.

PerynsipHoe noBTOpeHHEe MaTepuaia KOHCIIEKTOB JIEKLHUI 110 KaKAOMY pa3fiely B paMKax
MNOATOTOBKM K IMPOMCKYTOUYHBIM HW HTOT'OBbBIM q)OpMaM arrecrangumym 110  JUCHUIIIIMHE
«TepMonHamMKKa U TeIIoONepeada sBISETCS OJTHUM U3 BAKHEHUIINX BUJOB CAMOCTOSTEIbHON
paboThI CTYZEHTa B T€UEHHE, HEOOXOAMMOM ISl KaYECTBEHHOM MOATOTOBKH K MPOMEKYTOUHON
Y UTOTOBOM aTTECTALMU MO AUCHUIIIUHE.

B xoze nexmuit 00y4aronmmcs peKoMeH1yeTCsl:

- BECTM KOHCHEKTHpOBaHME YydeOHoro wmarepuana. Jlomyckaercss KOHCIEKTUPOBaHHE
JICKOMOHHOI'O MaT€purajia MIMCbMCHHBIM U KOMIIBIOTCPHBIM CIIOCOOOM.

- oOpamiatb BHUMaHHUE Ha KaTeropuu, GopMyIupOBKH, PACKPBIBAIOIINE COJEPKAHUE TEX
WY WHBIX SBJICHUN U MMpoIeCCOB, HAYYHBIC BBIBOJAbLI U MTPAKTUYCCKUC PCKOMEHAAIHNHU 10 UX
IPUMEHEHHUIO;

- 3aJaBaTh IIPENOJIABATEI0 YTOYHSIIOIINE BOIIPOCH! C LIENbIO IPABHILHOIO TOHUMAHHUS
TEOPETUYECKHX MOJI0KEHUH, pa3pelIeHus CIIOPHBIX CUTYaIUi.

KenarenbHo 0cTaBUTH B pabOYMX KOHCIIEKTAX IOJIsI, HA KOTOPBIX BO BHEAYAUTOPHOE BpeMs
MOXHO CJiellaTh TIOMETKHM M3 PEKOMEHIOBAaHHOW JIUTEpaTypbl, MOIMOJHAIOLUIME MaTepHai
NPOCTYIIAaHHOM JIEKIMM, a Talke IOAYEPKUBAIONINE OCOOYI0 BAXKHOCTh TE€X WM MHBIX
TEOPETUYECKUX TOI0XKEHUI.

JUis yCHemHoro OBJIAJEHHUS KypcoM HEOOXOAMMO IOCelaTh BCE JIEKIHMH, TaK Kak
TEMaTUYEeCKUI MaTeprall B3aUMOCBS3aH MEXIY COOOH.

[TpakTHyeckoe 3aHaTHE — 3TO aKTUBHas (popma ydueOHOro mnporiecca B By3e. [Ipu moaroroske
K MPaKTUYECKUM 3aHATHSIM oOyuaromemycs HEOoOXOAMMO H3YYUTh OCHOBHYIO JIUTEpPaATypy,
O3HAKOMUTBCSI € JIONOJIHUTENBHON JIMTEpaTypoil, y4decTb PEKOMEHJAIMM IpernojaBaTes.
[IpakTuyeckue 3aJaHMs BBIMOJHAIOTCS OOYYAIOIIMMUCS B ayIUTOPHIX M CaMOCTOSITEIBHO.
IIpakTHueckoe 3aaHUE OLICHUBAETCA MO KPUTEPUAM, NpEICTaBiIeHHbIM B lIpwioxenun 2 x
paboueii mporpamme.

O cOBepIICHCTBOBAHIN HOPMAaTHBHOTO U Y4eOHO-METOJMIECKOT0 o0ecnedeHnss 00pa3oBaTeIbHOTO Iponecca
Ucn.: T.C. Jleyxuna
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[IpoBeneHrE MPaKTHYECKUX 3aHATUM MO IUCHUIUIMHE «TepMoarHaMuKa U TEIUonepeaaya
OCYIIECTBIISICTCS B JOpMax, OMMMCAHHBIX B IIyHKTE 5 HACTOsAIIEH pabodeil mporpaMMmel.
[TocemeHne MPaKTUYECKUX 3aHATUH M aKTUBHOE y4acTHUE B HUX SBIISICTCS O0S3aTEIbHBIM.
[Tpomyck mpakTUYECKHX 3aHATHNA 0€3 YBaKUTEIBHBIX MPUYUH JAXKE MPH YCIOBUHM OTIUIHOM
paboThI HA OCTABIIUXCS 3aHATHIX BIIEYET 32 COO0H HEBO3MOKHOCTh ATTECTAIIMH 10 JUCIUTIINHE
10 UTOraM CEMEeCTpa.
[ToaroToBka K MPAKTUYECKUM 3aHIATHUSAM O0S3aTEIbHO BKIIOYAeT B CeOsl W3ydeHUE
KOHCIIEKTOB JIEKIIMOHHOTO MaTepualia JijIsl aJIekBaTHOTO TOHUMAaHUS YCIIOBHS U CIIOCO0a PEIICHUS
3aJ]aHUI, 3aIJJAHMPOBAHHBIX MPENOJABATENIEM HA KOHKPETHOE MMPAKTUYECKOE 3aHATHE.

7 DoH/1 OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJIS U OLlCHUBAHUA Pe3y/JIbTATOB 00yUeHUs

[TpomexyTouHas aTTecTanus o0ydaromuxcs B opMe 3K3aMeHa IPOBOAUTCS 110
pe3ysbTaTaM BBIIIOJIHEHUS BCEX BUA0B Y4eOHON pabOThI, IPETyCMOTPEHHBIX YUEOHBIM IIIAHOM
10 JAHHOW JUCLMILIUHE (MOAYIIIO), IPU STOM YUUTBHIBAIOTCS PE3YyIbTAThl TEKYLIETO KOHTPOJIS
yCIIEBaeMOCTH B TeueHue ceMecTpa. OLeHKa CTeNeHH JOCTH)KEHUS 00ydaroIuMUCs
IUIAHUPYEMBIX PE3YJIbTaTOB 00YUEHMS 110 AUCHUILIMHE (MOYJII0) IPOBOAUTCS MIPENOJaBATENIEM,
BEAYILUM 3aHATHS [0 JUCLUIUIMHE (MOJYJII0) METOJIOM SKCIepTHOM oreHkH. [To ntoram
IIPOMEXKYTOUHOM aTTeCTallMH 110 IUCHUIUIMHE (MOJIYJII0) BBICTABIISIETCS OLIEHKA
«OTJIMYHO/XOPOILO/YI0BIETBOPUTEILHO/HEYJOBIECTBOPUTEIBHO.

Bug paboTst @dopMa OTUETHOCTHU U TEKYIIETO KOHTPOJISA
OdopmiieHHBIE OTUYETBHl MPAKTHUECKUX pPabOT, MperyCMOTPEHHBIX
IpakTrnaeckue paboueil mporpaMMoil JUCHUIUIMHBI C OTMETKOM MpenojaBaTens
paboThI «OTIUYHO/XOPOILO/YI0BIETBOPUTENEHO/HEYJOBIETBOPUTEIBHOY, €CITH
BBITIOJTHEHBI U 0POPMIIEHBI BcE PabOTHI.
JlaGopaTtopHbie OdopmiieHHbIE XKypHaNbl Ja00paTOPHBIX PadOT, MPETYCMOTPEHHBIX
paboThI paboueld TporpaMmMoi JUCHUIUIMHBI C OTMETKOW TMperojaBaTess

«OTIUYHO/XOPOILO/YI0BIETBOPUTENEHO/HEYJOBIETBOPUTEIBHOY, €CITH
BBITIOJTHEHBI U 0POPMIIEHBI BCE PabOTBHI.

KonTponbhas padota | CpeacTBO NMPOBEPKHM YMEHUN NPUMEHATH IOJYYEHHBIE 3HAHUS IS
peleHus 3a/1a4 ONPEIEIEHHOr0 TUIA [0 TEME WM pa3Aeiy.

7.2 lllkana u KpUTEPUHN OLIEHUBAHUS Pe3y/JIbTATOB 00yUYeHHA

7.2.1 Ikaja olleHMBAHUS NMPAKTUYECKOH padoThI

‘ [IIkasa OLlEHUBAHHUSA ‘ Onucanne

O cOBepIICHCTBOBAHIN HOPMAaTHBHOTO U Y4eOHO-METOJMIECKOT0 o0ecnedeHnss 00pa3oBaTeIbHOTO Iponecca
Ucn.: T.C. Jleyxuna
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OtinryHO BeimonHeHs! Bce paboThI, TPaBUIIBHO OQOPMIICHBI, MPABUIBLHO CIEIaH
BBIBOJI.

Xoporio BemonHeHnsl Bce TpeOoBaHUsS, HO C HEJOYETAMH: HE3HAUYHMTEIHHBIC
ommOku B oQopMIEeHUU pabOThl, HETOYHOCTH B (HOPMYIUPOBKE
BBIBOJIOB. [IpaBUIILHO MTOICYNTAHBI 3HAYCHHUSI.

Y 10BJIETBOPUTEIHLHO PaGoThl BBHIMONHEHBI C 3HAYUTEIBHBIMH HEIOYETaMU. B HEKOTOpPBIX
paboTax HEMPaBWIBHO IMOJCYUTAHBl 3HAUCHUS WIM HEMPABUIHHO
c(OpPMYITHPOBAH BBIBOJI.

HeynosnerBopurenbHo | He BBIMOTHEHBI TpeOOBaHMS K HAMMCAHUIO M 3aIUTE MPAKTUYCCKOM

paboThI: HEMpaBWIBHO odopmileHa padoTa, HEMPABWILHO MOJACUYUTAHBI
3Ha4YeHUs], He C(HOPMYIUPOBAH BHIBO/I.

7.2.2 Illkajaa oueHUBaHUSA Ja00PaATOPHOI padoThI

[IIxana ortennBanus

Onucanue

OTIIMYHO

BrimonHeHs! Bce paOOThI, MPaBHIBHO O(QOPMIICHBI, TPABUIILHO ClEJIaH
BBIBO/I.

Xopomo

BemonHeHsl Bce TpeOoBaHUS, HO C HEJOYETAMH: HE3HAYHTEIHHBIC
omubku B odopmieHHH pPaOOThl, HETOYHOCTH B (HOPMYIHpPOBKE
BBIBOJIOB. [IpaBUIILHO MTOICYNTAHBI 3HAUCHHSI.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

PaGoThl BBIMOJIHEHBI C 3HAUYUTEIBHBIMU HEJOYETaMH. B HEKOTOpBIX
paboTax HENMPAaBWIBHO TMOJCYUTAHBl 3HAYEHUS WJIM HENPaBUIbLHO
c(hOpMyIHPOBaH BBIBOJI.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BblmonHeHsl TpeOOBaHUS K HAMMCAHUIO M 3alIUTe MPAKTHUYECKON
paboThI: HEMpaBWIBHO odopmileHa padoTa, HEMPABWILHO MMOACUYUTAHBI
3Ha4YeHUs], He C(HOPMYIUPOBAH BHIBO/I.

7.2.3 llIkajia olleHUBAHUSI KOHTPOJIbHOH PadoThI

[ITkana oLleHUBaHUS Onucanue

OTtnnyHO OtBersl JaHbl Ha Bce 3adaHud. CTyAEHT JEMOHCTPUPYET 3HaHUS
TEPMUHOB,  YMEHME  TNPAaBWIBHO UX  HPUMEHATh,  CIIOCOOEH
aHAJIM3UPOBaATh, 00001IaTh (PAKTUYECKUH M TEOPEeTHUECKHI Marepual,
bopmynupyer KOHKpETHBIE BBIBO/JIBI, YCTaHaBIUBAET

IIPUYMHHOCIIECTBEHHBIE CBSI3H. YMEET apryMEHTHPOBATh CBOK) TOUYKY
3perus. [Ipu 3ToM MOryT OBITH JOMYIIEHbl HE3HAYUTEIbHbIE OLIMOKH,
HETOYHOCTH TP BBINIOJHEHUH 33]IaHHM.

Xopomo OTBeThI JaHbl C HEOOIBITMMH HETOYHOCTSIMHU
Y I0BJIETBOPUTEIIHHO HekoTopsie OTBETHI TaHBI CO 3HAYUTEIILHBIMU OIIHOKAMHU.
Heynosnersopurensno | He BbimonHeHo onHo winu 6Oosee 3amaHuid. CTyaeHT JAEMOHCTpUPYET

HETOYHOE M HEIOJHOE 3HAaHWE TEPMHHOB, HE YMEET HX IPaBUIbHO
MPUMEHSITh, HE CIIOCOOEH aHalM3UpOBaTh, 0000IIATh, J1€1aTh BBIBOJbI
JUIsl IPAaBUJIBHOTO OTBETA HA BONPOCHI 33JaHHMH.

(@) COBCPIICHCTBOBAHUH HOPMATUBHOI'O U y‘{e6H0-MeTOI[I/I‘{eCKOI‘O obecreueHus 06pa30BaTeJ'ILHOFO npomuecca

Ucn.: T.C. Jleyxuna
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7.3  OueHoYHbIE CpeCTBA

7.3.1. Texkymiuii KOHTPOJIb
7.3.1. IlpuMepbI KOHTPOJIBHBIX PadoOT Mo AucHUILINHe « TepMoauHAMUKA H
TenJionepeaaya

3aoanue 1.
1. Bosayx npu mpaBiennn P1=4,5 6ap, pacmmpssce anuadatHo no P2=1,2 6ap, oxmaauics
1o t2=-45°C.
Havimu:

® HA4YaJIbHYIO TCMIICPATypPy

® paboTy, COBEpUICHHYIO 1KI BO3ayxa
N306pa3uTth mporece B p-v u T-s KoopanHaTax.

2. ManomeTp mapoBOTo KOTJIa MOKa3bIBaeT JaBieHue 2 0ap.
[Tokazanue MmanomeTpa 778 MM PT.CT..

Cuwnrast map CyXuM HACBIIIEHHBIM, OTIPE/ICIHUTD €r0 TEMIIEPaTypy, YACIbHBINH 00beM U
SHTAJBIUIO.

3aoanue 2.
1. 1xr Bo3ayxa mpu temmeparype t1=15°C. u HayaibHOM aBieHuu pl=10ap aguadarHo

CcXKUMaeTcs 10 86ap.
Haumu:

® KOHEYHBIH 00BEM BO3/IyXa

® KOHEYHYIO TEMIIEpaTypy BO3yXa

e paboTty nporecca

N3006pa3uts npotiecc B p-v 1 T-s KoopAMHATAX.

2. OmpenenuTs TIeperpeB BOASHOTO Mapa, eCJin ero Temmeparypa 151,8°C, a naBieHwue
5 6ap.

3aoanue 3.

1. Kucnopox maccoii 10kr pacuupsieTcs H30TepMUUECKU TTPU t =150°C.
Hauansnoe nasnenue 1,5MIla. Ilpu pacmupennn ra3 npou3BoauT padboTy
A=303k]Ix.

Havimu:

® JaBJICHHE B KOHIIE MPOIIECCa PACIIUPEHUS
® U3MEHEHHUE DHTPOINH rasa.
N306pa3uts nporecc B p-v u T-s KoopAUHATAX.

2. OnpenenuTh KOJIMYECTBO TEIUIA, 3aTPAYNBAEMOr0 Ha MeperpeB | Kr BIaKHOTO mmapa
npu aasneruu P = 100 6ap u crenenu cyxoctu X = 0,98 1o Temmneparypsi t
=480°C.

3aoanue 4
1. B pesepByape eMKOCTHIO 25M3 HaXOIUTCH a30T IpU JaBJICHUH

O COBepIICHCTBOBAHMN HOPMAaTHBHOTO U y4eOHO-METOANYECKOTO 0OeceueHust 00pa30BaTeIbHOTO Mpolecca
Ucn.: T.C. Jleyxuna
112098248
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730 mm.pt.cT. 1 Temneparype t1=10 °C. B pe3ynpTaTe noaBojia Temia 1aBjleHHE a30Ta BO3POCIO

o 23,5aTM.
Haumu:

® KOJIMYECTBO MOJIBEJICHHOIO TEILIA;
® U3MEHEHHUE PHTAIBIIUU U SHTPOIUH.
N306pa3uts mpotecc B p-v u T-s KoopAUHATaX.

2. OmnpenenuTh SHTAJIBINIO U BHYTPEHHIOI SHEPTHIO BlIaKHOTO napa rnpu P =13 6ap u

crenenu cyxoctu X = 0,98.

agrwdE

© oo~

12.

13.
14.
15.
16.

17
18

7.3.1.2 Tembl npakTu4ecKux padort no gucuuminne « Tepmoannamuka u
Temjionepenaya

TemaTuka npakTHYEeCKUX padoT U3JI0kKeHa B TyHKTE 3.4.1

7.3.1.3 Temsbl npakTHYeCKHX PadoT Mo AucuunIuHe « TepmogunamMmuka u
Temionepesaqar»

TemaTuka mabopaTopHbIX pabOT U3I0KEeHA B TyHKTE 3.4.2

7.3.2. IlpoMeskyTOYHAS ATTECTAIUSA

7.3.2.1. Borpochl K 3k3aMeHy 0 aucuuiuvinHe « TepmogunamMmuka u
Terionepeaaya»

TepmoaunaMuyeckue napamerpsl. PaGouee terno.
TepmoanHaMuueckas cucTema.
YpaBHEHHE COCTOSIHUSA UACAIBHOIO rasa.
. [lepBblii 3aKOH TepMoAMHAMUKU. BHyTpeHHss sHeprus. Pabora.
WneanbHelii ra3. Y paBHEHHs TEIUIOEMKOCTU B MHTEPBAJE TEMIEPATyp. TeIIoeMKOCTh IIpU
MTOCTOSTHHOM JIaBJICHUU U TIPU TIOCTOSIHHOM 00beMe. Y paBHeHue Maiiepa.
OHranbnus. Pacuer n3MEHEHMsI SHTAJIBIINH.
OHTponus. Pacuer n3MeHeHus: SHTPOIHH.
I'paduueckoe nzoOpakeHue paboTel U TemaoTel Ha. V-P u S-T auarpammax.
TepmoarHaMUUeCKHE MPOIECCHl HICATLHOTO Ta3a: N30XOPHBIN, N300apHBIH,
W30TEPMUYECKUI: OCHOBHBIE COOTHOIIEHUS nTapaMeTpoB. V-P u S-T nuarpammsl.
. AnrabaTHbIN mporecc: OCHOBHBIE cooTHoWeHUs. V-P u S-T nuarpamMmel.
. IomutponHslii mpouecc. OnpeneneHue MoKazarens MOIUTPOIbI. TernnoeMKocTh
MIOJINTPOIIHOTO IpoLecca.
Bropoii 3akon TepmoauHaMuku. OcHOBHbBIE (POPMYTUPOBKU. MaTeMaTndeckoe BEIpaKEHHUE
BTOPOTO 3aKOHA TEPMOJIUHAMUKH JUIsI KPYTOBBIX ITPOLIECCOB.
Kpyrossie nponeccs! WK LUKIIBI.
[Tpstmoit oOpatumsblit 1ukn Kapro. Tepmuueckuit K.I1. . HUKJIIA.
O6partnsiii nuka Kapro. XonoaunbHblil K03 UITHEHT.
Teopema Kapho.
. Hukn ABC ¢ nonBoaom TemioTsl npu V = const.
. Huxa IBC ¢ mogBoaom TemnoTel npu P = const.

(@) COBCPIICHCTBOBAHUH HOPMATUBHOI'O U y‘{e6H0-MeTOI[I/I‘{eCKOI‘O obecreueHus 06pa30BaTeJ'ILHOFO npomuecca
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. Hukn JIBC co cMenaHHbIM IIOABOJOM TEIIOTHI.

Harueranue razos u napos. [lopiiHeBoi kommpeccop.

[{uk ra30TypOMHHOM yCTaHOBKH.

1K BO3AYIIHONM KOMIIPECCOPHOM XOJOAMIBHON YCTAHOBKH.
YcnoBus dazoBoro paBHoBecus. Da30BbIe EPEXOIBI.
CBoiicTBa peasbHbBIX ra30B.

Boasnoii nap. [lapoobpa3zoBanue npu MOCTOSHHOM JIaBJICHUU.

P-V, S-T, | —S nuarpammsl BOJSIHOTO apa
[TapoBsle mporecchl: 1300apHBIA, H30XOPHBIH, N30TEPMHUUECKUI U a1a0aTHBIMN.
Vpasuenue Knaitnepona-Kiaysuyca.

[{ukn Penkuna. P-V, S-T, | —=S auarpammst.

Buael nepenoca temnorsl. TeMneparypHoe Mojie U TeMIEpPaTypHbIi IPaJiueHT.
TemmomnpoBoanocts. I'unoresa @ypre. Koagdumuuent rermnonpoBoguoctu. Tepmuueckoe
COIPOTHBIICHUE TEILIONPOBOAHOCTH. I IIOTHOCTE TeII0BOrO noToKa. TerioBoi MoToK.
JuddepenunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTU. Y paBHeHne Oypre. YpaBHEeHUE
Jlarmaca.

VYcnoBus 01HO3HAYHOCTH. [ paHUYHBIE YCIOBUS.

ITepenava TerIoTel Yepes3 IJIOCKYIO CTEHKY IPU TPaHUYHBIX yCIOBHUAX |- pona.
Omnpenenenye MIOTHOCTH TEIJIOBOrO IMOTOKA Yepe3 MHOTOCIONHYIO INIOCKYIO CTEHKY.
TemmonpoBoAHOCTB Yepe3 INIOCKYIO CTEHKY IIPU IPaHUYHbIX ycioBusax 111-pona.
Koadduuument rermonepenaun. OnpeneieHrne TeMIepaTypsl Ha MOBEPXHOCTIX CTEHKU.
TemmonpoBoIHOCTH Yepe3 UWINHAPUYECKYIO CTEHKY IIPY I'PaHUYHBIX YCIOBUAX 1-poza.
JInHelHas MIIOTHOCTH TEIJIOBOTO MOTOKA JUISl OTHOCIIOMHON U MHOTOCIIOWHON
LWIMHIPUYECKUX .CTEHOK. Y pPaBHEHUE PacIpeleIeHUs TEMIIEPATYPBI 110 TOJIIHUHE
LHWIMHPUYECKON CTEHKH.

TemmonpoBoAHOCTH Yepe3 UWIMHAPUYECKYIO CTEHKY IIPU I'PaHUYHbIX yclIoBusAX 111-ro
pona. JInunelinsiii koahduMeHT Teronepenadn. JIMHeHHas MIIOTHOCTH TEIIOBOTO TIOTOKA.
KonBekTHBHBII TerooOMeH. . Buibl KOHBEKTUBHOTO TEIIOOOMEHA.

VYpaBuenue Hetorona-Puxmana. KoaduuueHT termoornaun, ero pu3nuecKuii CMbICI.
Juddepennunanbable ypaBHEHHsI KOHBEKTUBHOTO TETJIO0OMEHa.

Kputepun nonodust KOHBEKTUBHOTO TEIUIOOOMEHA U UX (PU3NYECKUIN CMBICI.
O0600111eHHbIE YpaBHEHHSI TETJIOOT/AAYH.

JInHaMU4YeCKH MOrPAHUYHBIN CIION.

TennoBoi MOrpaHUYHBIN CIION.

CooTHoI1IeHHE TOIIMHBI TETJIOBOTO U AMHAMUYECKOTO MOIPaHUYHBIX CJIOEB.
O060011eHHbIE YpaBHEHMSI TPU 00TEKAHUH TTACTHUHBI TOTOKOM JKUIKOCTH.

TernyooOMeH npu BBIHYKIEHHOM TEUEHHUH KUAKOCTU B TpyOax. O0001IeHHbIE ypaBHEHUSI.
TennooOMeH npu nonepeuHoM o0TekaHuu Tpyd. OO0OIIEHHbIE ypaBHEHHUS.
TemiooOMeH npu nonepeyHoM 00TekaHuH mydka Tpy0. O0001IeHHbIE YpaBHEHNS.
TenmooOMeH npu cBo60AHOM KOHBEKIIMH. OO0OIICHHbIE YPAaBHEHMS.

CB00Oo0/1Hast KOHBEKIIMS B OTPAaHUUYEHHOM 00bEME.
TennooOMeH U3TydyeHHEM.
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